From Prof. T. Na kamura's Medical Clinic, Tohoku University, Sendai (Received for publication August 20, 1956) Marked hemorrhagic degeneration of the kidney has been reported in young rats kept on a choline deficient diet. (Griffith & Wade, 1939 In experiments that we performed, renal lesions occurred in 5 of 9 weanling rats kept on a choline deficient diet. In studies of dietary fatty liver cirrhosis, we have observed hemorrhagic degeneration of the kidney in some male adult rats fed a choline deficient diet. The composition of diet is indicated in Table  I .
EXPERIMENTAL
In all rats, histopathologic studies were carried out and liver fat and serum protein levels were determined.
Results

Experiment I
The average daily food intake was 3.04 g. in rats receiving the choline deficient diet snd 4.75 g. in the control group. The average increase of weight during the 7-day experimental diet period was 6.01 g. for the choline deficient diet group and 10.63 g. in the contorol group. The smallest male rat died after three days of diet, another male died on the seventh day and the remaining 7 rats were killed after seven days of diet.
Macroscopic renal changes were recognized clearly in all 4 male rats, but in only one of the 5 female rats. No changes were recognized in the kidneys of the 5 rats receiving the control diet.
Macroscopically, the kidneys which showed renal injuries were en larged and dark red in colour, with white flecks giving them a finely mottled appearance.
Expressed as the ratio of kidney weight to body weight, kidneys with microscopically recognizable renal injuries were 2.2 times heavier than contorols, and even the kidneys which had no recognizable renal injuries were 1.4 times heavier than the contorols.
II
Results
The livers of rats on the choline deficient diet were enlarged, the ratio of liver weight to body weight being 6.37 % as compared to 5.19 % for the contorols. Liver fat content was increased in rats eating a choline de ficient diet, being 10.99% as compared with 7.88% for the contorols.
Partition of serum proteins by paper electrophoresis revealed no recognizable differences between rats fed a choline deficient diet and those fed the contorol diet. Thymus gland weight, expressed as percent of body weight, was 0.19% for rats on the choline deficient diet compared with 0.36% for contorols. Conversely, spleen weight, expressed as percent of body weight, was greater in rats fed a choline deficient diet (0.53% compared with 0.34% for contorols).
Histopathologic changes included remarkable degenerative necrosis of the tubular epithelium. Cloudy swelling was prominent, particularly near or around the convoluted tubules. The tubular lumen was indis tinct or obliterated. (Fig. 1 ) In Sudan III stained sections, irregular granules of various sizes were observed in degenerating cells. In the more severely damaged kidneys, massive degeneration was observed extending from one tubule to adjacent tubules, often with hemorrhage. Hyaline and red blood cell casts were seen in the distal segments of the renal tubules and collecting systems (Fig. 2 ) Generally, the glomeruli were hyperamic and more severe changes were not present but in some areas of necrosis, hemorrhagic degeneration involved the glomeruli as well as other struc tures. judging from these pathologic changes it is thought that the massive necrosis was gradually transported to the fibrosis with the regeneration of tubular epithelium, finally, such as wedge-shaped changed for cicatri zation.
CONCLUSIONS
The renal changes occurring in these experiments were similar to the acute hemorrhagic degeneration reported by Engel & Salmon (1941) . Renal damage occurred in 5 of rats ; an incidence of 55.6%. This can be compared with an incidence of 50% after six to ten days (Engel & Salmon)5) ; 100% after five to seven days (Dessan)'> and 98% after ten days (Griffith & Wade)'). According to Griffith, male rats 20-30 days of age are susceptible to the renal damaging effects of a choline deficient diet, but male rats 33 days of age or older and all female rats are relatively resistant. Though the ages of rats in our experiments were unknown, it was thought to be about 30 days. All male rats developed renal changes, but recognizable changes were seen in only one of five female rats.
The lack of change in serum proteins was not unexpected in view of the short duration of the studies.
The thymus of rats kept on a choline deficient diet weighed less than that of controls, whereas the spleen weighed more than that of the con trols.
These changes were the same as those described in the above reports.
